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Endocannabinoid ligands

• Produced on demand

• Act locally

• Inactivated rapidly

• Bind to transmembrane G-protein receptors,

principally inhibiting neurotransmitter release

Cannabinoid receptor type 1 (CB1)
Cannabinoid receptor type 2 

(CB2)
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Immune cellsMost widespread CB receptor 
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system, organs, tissues)



Key ECS Elements

AEA also an endovanalloid at 
TRPV1 (with 5-20-fold lower 
affinity cf with CB1); also 
PPARy



Cannabinoid System

• CB1 and CB2 receptors 

• Pain, movement, neuromodulation, smooth muscle, 

inflammation, cytoprotection, feeding, perception, 

reward, cognition

• Pre-synaptic at Dopamine, GABA, Glutamate, 5HT, NA, 

ACH…

• Cross-talk – endorphine, vanilloid - organs

• Effects – TNF, ILs, NO, oxygen radicals, anti-oxidant

• Endocannabinoids:
• Anandamide (AEA), 2-Arachidonoylglycerol  (2-AG), Noladin ether, 

Virodhamine, N-arachidonoyl-dopamine (NADA), Arachidonoyl-serine 
(ARA-S)

Homeostatic super-modulatory system



• Chocolate  may inhibit the natural breakdown of anadamide. 

This means that natural anandamide (or introduced 

anandamide) may stick around longer, making us feel good 

longer, when we eat chocolate.
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Implications of CB1 receptor activation

Central nervous system Peripheral tissue
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Adipose tissue

Liver GI tract

Skeletal muscle

Hypothalamus Limbic 

system



Biosynthesis of endocannabinoids and 

the arachidonic acid pathway

Tissue damage
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Phyto-Cannabinoids 

• Cannabinoids - molecules unique to the cannabis plant

• Initial focus on two principal cannabinoids:
THC (Tetrahydrocannabinol) and CBD (Cannabidiol)

• THC Analgesic, Anti-spasmodic, Anti-tremor,
Anti-inflammatory, Appetite stimulant, Anti-emetic

• CBD Anti-inflammatory, Anti-convulsant, Anti-psychotic
Anti-oxidant, Neuroprotective, Immunomodulator

• Other Cannabinoids

• CBC (Cannabichromene)
• CBG (Cannabigerol)
• CBN (Cannabinol)
• THC-V / CBC-V (Propyl derivatives)



Diversity of molecular targets and signaling pathways for CBD

Pharmacology Res & Perspec, Volume: 8, Issue: 6, First published: 09 November 2020, DOI: (10.1002/prp2.682) 



Endocannabinoids & AED properties
• Several cannabinoids (Δ9-tetrahydrocannabinol: Δ9-THC, 

cannabidiol: CBD, Δ9-tetrahydrocannabivarin: Δ9-THCV and 

cannabidivarin: CBDV) are anticonvulsant in a variety of 

animal models of seizure and epilepsy (Consroe & Wolkin, 1977; 

Hill et al., 2012a; Hill et al., 2010; Jones et al., 2010). 

• CB1 cannabinoid receptor (CB1R) agonism is anti-

epileptiform and anticonvulsant (Chesher & Jackson, 1974; Deshpande et 

al., 2007b; Wallace et al., 2003; Wallace et al., 2001)

• The notable psychoactivity associated with CB1R activation 

hinders the prospective clinical utility of this target. 

• CBD, which exerts effects via, as yet unknown, non- CB1R 

mechanisms in vitro, in vivo and in humans (Consroe et al., 

1982; Cunha et al., 1980; Jones et al., 2010; Wallace et al., 2001). 

• CBD has low affinity for CB1 and CB2 receptors (Pertwee, 

2008)
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Endocannabinoids & neuroprotection
• Anandamide (arachidonoyl-ethanolamide) and 2-

arachidonoyl glycerol (2-AG). 

• Both anandamide and 2-AG bind to the cannabinoid 
receptors CB1 (present principally in the central nervous 
system and to a lesser extent in the peripheral nervous 
system) and CB2 (present almost exclusively in the 
peripheral nervous system). 

• These receptors are activated by THC, accounting for the 
effects of cannabis on the nervous system. 

• A nonpsychotropic constituent of cannabis, cannabidiol, 
effectively treats major seizures in animals, and HU-211 
(Dexanabinol®)  is neuroprotective during brain trauma. 

• Paradoxically, neither cannabidiol nor HU-211 binds to 
CB1 or CB2 receptors.








